Ethanol stimulates pepsinogen release by opening a Ca2+ channel of guinea pig gastric chief cells.
To better understand the mechanism by which ethanol causes gastric mucosal injury, the effects of ethanol on isolated guinea pig gastric chief cells were investigated in vitro. Ethanol at 300-900 mmol/L dose-dependently stimulated an increase in pepsinogen release without affecting chief cells' viability. Ethanol stimulated an increase in initial Ca2+ influx rate and intracellular Ca2+ concentration at the same concentrations as it stimulated pepsinogen release, whereas it did not stimulate cyclic adenosine monophosphate accumulation. Pepsinogen release stimulated by 900 mmol/L ethanol was almost equal to that stimulated by 10(-8) mol/L COOH terminal octapeptide of cholecystokinin. Ethanol did not stimulate an increase in the accumulation of inositol trisphosphates and tetrakisphosphates in [3H]inositol-labeled chief cells, whereas cholecystokinin octapeptide caused a significant increase in inositol trisphosphates and tetrakisphosphates. Ethanol-stimulated pepsinogen release and increases in the initial Ca2+ influx rate and intracellular Ca2+ concentration were inhibited by 0.5 mmol/L La3+ or 1 mmol/L ethylene glycol tetraacetic acid but were not inhibited by nifedipine or verapamil. These results suggest that the effect of ethanol on pepsinogen release from the gastric chief cells may be due to its opening of a Ca2+ channel that is sensitive to La3+ and that the pepsinogen releasing action of ethanol may be one of factors for ethanol-induced gastric mucosal injury.